events on a subset of gene targets for nuclear receptors
Results
half of the N-CoR Ϫ/Ϫ embryos exhibited secondary edema. Additionally, N-CoR Ϫ/Ϫ embryos were on average 80% the size of their wild-type and heterozygote Generation of N-CoR Gene-Deleted Mice The murine N-CoR protein is encoded by a 7.4 kb mRNA littermates. The severity of the anemia and edema inand is highly homologous to the related factor SMRT creased with age and appeared to be the ultimate cause ( Figure 1A ). In situ hybridization revealed that both genes of death. At E14.5, the hematocrit of the N-CoR Ϫ/Ϫ emwere widely expressed but that gene-specific differbryos was severely reduced (14.5 Ϯ 0.83; mean Ϯ SEM) ences in their developmental expression patterns did relative to heterozygote or wild-type littermates (44 Ϯ 0.88) exist (data not shown). In order to characterize the bio-( Figure 2B ). Peripheral blood smears from N-CoR Ϫ/Ϫ emlogical role of N-CoR, we designed a targeting construct bryos showed fewer nonnucleated erythrocytes but to delete a portion of the N-CoR genomic locus. The many more nucleated erythroblasts than wild-type constrategy employed replaced 3 kb of genomic sequence trols ( Figure 2C ). encoding the 5Ј Sin3 interaction domain (SID1) with the Primitive erythropoiesis is initiated in yolk sac blood neomycin resistance gene ( Figure 1B) . Two clonal ES islands on E7 and results in the production of nucleated cell lines heterozygous for the mutant allele were used red blood cells. Definitive erythropoiesis is characterto generate chimeric mouse strains from which we genized by the production of mature, nonnucleated erythroerated mice homozygous for the N-CoR mutation (Figure cytes, and normally occurs in the fetal liver beginning on 1C). Disruption of the N-CoR gene was confirmed by E12. N-CoR Ϫ/Ϫ embryos survived until E15.5 and anemia the absence of detectable transcripts and protein in was observed only after E13.5, suggesting that these cells derived from N-CoR Ϫ/Ϫ embryos ( Figure 1D and embryos have a defect in definitive rather than primitive data not shown). In situ hybridization revealed no differerythropoiesis. Indeed, fetal livers of N-CoR Ϫ/Ϫ embryos ence in levels of SMRT transcripts between wild-type were approximately one half the size of their wild-type and N-CoR Ϫ/Ϫ embryos (data not shown). The majority of and heterozygous littermates ( Figure 2D ). N-CoR tran-N-CoR Ϫ/Ϫ embryos died by day 15.5 of gestation (E15.5), scripts were highly expressed in E14.5 fetal liver, while with occasional embryos surviving 1-2 days longer. expression of SMRT transcripts was relatively low (Figure 2E) , suggesting that definitive erythropoiesis might Definitive Erythropoiesis Was Impaired be sensitive to ablation of the N-CoR gene. in N-CoR Ϫ/Ϫ Embryos To determine the ability of N-CoR Ϫ/Ϫ fetal liver progeni-N-CoR Ϫ/Ϫ embryos were markedly pale from E13.5 (Figure 2A) , suggesting a severe anemia, and approximately tors to give rise to red cell colonies in vitro, an equal The double-negative stage of thymocyte development can be further subdivided on the basis of surface expression of CD25 and CD44, in which maturation proceeds through the CD25 Figure 3D ). To further analyze the CD4 Ϫ /CD8 Ϫ compartment, surface expression of CD25 and CD44 was determined. After 72 hr in culture, there was an ‫-2ف‬fold increase (from 31% to 54%) in the CD25 ϩ /CD44 Ϫ population, and an ‫-3ف‬fold decrease (from 38% to 13%) in the CD25 Ϫ / CD44 Ϫ population in the thymocytes derived from N-CoR Ϫ/Ϫ embryos versus those from wild-type littermates ( Figure 3F ). These data indicated a block in thymocyte development beyond the CD25 ϩ /CD44 Ϫ stage.
Studies in a number of mutant mouse strains have in both erythroid and thymocyte development, linking a
